Spatial learning and memory induce up-regulation of nitric oxide-producing neurons in rat brain.
Changes of nitric oxide (NO)-producing neurons in the brain following learning is not yet clear. In present study, nicotinamide adenine dinucleotide phosphate diaphorase (NADPH-d) histochemistry and neuronal NO synthase (nNOS) immunohistochemistry were used to detect NOS neurons in rat brain. Results demonstrated that expression of NOS neurons in dentate gyrus and frontal cortex was significantly increased after a water-rewarded spatial alternation task when compared with that after sham training. The elevated expression of NOS neurons occurred not only in the earlier memory stage, but also in the later memory stage. In addition, the expression location and cell counts of NOS neurons in dentate gyrus and frontal cortex with NADPH-d staining or nNOS immunoreactivity resembled each other, but the cell counts of NADPH-d positive neurons were a little more than those of nNOS immunoreactive neurons. The involvement of NO in the processes of spatial learning and memory is further suggested.